Objectives-To study the 
Percoll-purified treponemes by the NHS serum fractions occurred only after preincubation with Fr 1 and Fr 2 simultaneously. This was largely dependent on the presence of a small amount of haemolytic C in Fr 2. Removal of lysozyme reduced this rapid rate of immobilisation. In fluorescence experiments it was demonstrated that C3b deposition on fixed (that is damaged) treponemes occurred upon their incubation with Fr 2 or the combination of Fr 1 and 2. However, on treponemes in suspension C3b deposition occurred only after incubation with the combination of Fr 1 and 2. Conclusion-The rapid immobilisation of Percoll purified treponemes by serum fractions from normal human serum requires antibodies of the IgM and IgG class, together with complement and lysozyme. Omission of one of these reac-
Introduction
The eradication of Treponema pallidum subspecies pallidum (T pallidum), the causative organism of syphilis, in patients is often incomplete. This may lead to chronic infection and in some cases to tertiary syphilis. In experimental syphilis in rabbits the persistence of treponemes has also been documented, despite the development of chancre immunity.
The mechanisms of survival of the treponemes for many years in the host are not fully understood. Several hypotheses have been proposed. It may relate to a poor immune response, but experimental results are contradictory. Recently, it was hypothesised that an early down-regulation of the immune response could allow the survival of a small number of treponemes.1 Alternatively it was postulated that coverage of the treponemal outer membrane with mucopolysaccharides2 3 or host serum proteins4 confers protection against attack by the host's defences upon the treponemes. Although this might explain the presence of pathogenic treponemes together with high titre treponemal antibodies in a host, evidence for the presence of a cover offering protection to the treponemes is lacking. It Estimation of lysozyme. The lysozyme content of guinea-pig serum and bentoniteabsorbed guinea-pig serum, expressed as units/ml and of chicken egg white lysozyme (Sigma, St Louis, USA, lot nr. 89F8275), expressed as units/mg, was determined by the lysis of Micrococcus lysodeikticus (Sigma, lot nr. 109F68081) according to the instructions of the supplier. The latter results were used to calculate the amounts of chicken egg white lysozyme to be added to bentonite-absorbed serum to attain the specified number of units finally present in the mixtures for the study of immobilisation.
Depletion of lysozyme. Guinea-pig serum was depleted of lysozyme by absorption with bentonite-SF (Serva, Heidelberg, Germany, cat.nr. 14515) according to Wardlaw.'5 After completion of the absorption procedure the absorbed serum was checked for its lysozyme and complement contents. Lysozyme could no longer be detected. The complement level had decreased by 25% as compared with preabsorption levels.
Immobilisation of treponemes. The Percoll purified treponemes were used in a final density of 2 x 107 treponemes/ml. A sufficient number of treponemes were mixed with Fr 1 or Fr 2 (final content 10% v/v) or with a 1:1 mixture of Fr 1 and Fr 2 (final content 20% v/v). These mixtures were supplemented to three-quarters of the final volume with BRM and pre-incubated for 15 minutes at room temperature. Finally, pooled guinea-pig serum or bentonite-absorbed pooled guineapig serum was added to a final content of 25% (v/v). Aliquots of 0.5 ml of these mixtures were placed in small tubes, which were loosely plugged with cottonwool and incubated in a reduced oxygen atmosphere (4%) at 34WC.'6 The percentage of mobile treponemes was determined in wet mounts after 0, 1, 2, 3.5 and 5.5 h by observing at least 100 treponemes in randomly selected microscopic darkfields. Control tubes were set up by adjusting a volume containing 4 x 107 treponemes from the various suspensions to 1-5 ml with BRM. After the pre-incubation period 0.5 ml pooled guinea-pig serum was added. These tubes were treated further as described above. A similar set-up was used to study the capacity of serum from individual guinea-pigs to support the mobility of the treponemes. Here, 4 x 107 treponemes, suspended in 1.5 ml BRM, were pre-incubated and mixed with 0.5 ml of individual guineapig serum. Aliquots of these mixtures were stored and read as described above with additional readings after 22 h.
Fluorescence. It became clear that the rate of immobilisation of the Percoll purified treponemes after pre-incubation with the mixture of Fr 1 and Fr 2 was greatly reduced when Fr 2 was replaced by heat-inactivated Fr 2. Replacement of Fr 1 by heat-inactivated Fr 1 in this mixture hardly influenced the rapidity of the immobilisation as compared with the immobilisation after pre-incubation with the mixture of Fr 1 and Fr 2.
The role of lysozyme is demonstrated in fig  2. As before, the immobilisation of purified treponemes which had been preincubated with the mixture of Fr 1 and Fr 2 proceeded rapidly after the incubation with guinea-pig serum. However, when bentonite-absorbed guinea-pig serum was used the immobilisation proceeded much more slowly: after 5.5 h 51% of the treponemes still showed good mobility. The participation of lysozyme in the rapid immobilisation was further demonstrated by the reconstitution of the absorbed guinea-pig serum with graded amounts of chicken egg white lysozyme. In the presence of the lowest amount of lysozyme added (5 U) almost no mobile treponemes were left after 5.5 h (fig 2) . Reconstitution of the absorbed guinea-pig serum with 25 U of lysozyme resulted in an immobilisation as rapid as with unabsorbed guinea-pig serum. Higher amounts of lysozyme did not influence the rate of immobilisation any further. Moreover, these results indicate that the slow immobilisation with bentonite-absorbed guinea-pig serum was indeed due to the depletion of lysozyme and not to a loss of complement from the guinea-pig serum.
To establish a possible reaction sequence of the fractions, pre-incubations were performed with Fr 1 (abs) or Fr 2 and after 1 h of incubation with guinea-pig serum, the missing fraction was added to half of the reaction mixtures. These results are demonstrated in fig 3 . In all four types of reaction mixtures the mobility of the treponemes hardly changed during the first hour when one or both fractions were present. At the end of the experiments the immobilisation was greatest in the tubes which had been pre-incubated with Fr 1 (abs) and to which Fr 2 was added later (survival 36%). In the tubes which had been pre-incubated with Fr 2, with Fr 1 (abs) added later, the survival of the treponemes was 56%. The 
